A growing body of evidence suggests that healthy elderly individuals and patients with Alzheimer's disease retain an important potential for neuroplasticity. This review summarizes studies investigating the modulation of neural activity and structural brain integrity in response to interventions involving cognitive training, physical exercise and non-invasive brain stimulation in healthy elderly and cognitively impaired subjects (including patients with mild cognitive impairment (MCI) and Alzheimer's disease). Moreover, given the clinical relevance of neuroplasticity, we discuss how evidence for neuroplasticity can be inferred from the functional and structural brain changes observed after implementing these interventions. We emphasize that multimodal programmes, which combine several types of interventions, improve cognitive function to a greater extent than programmes that use a single interventional approach. We suggest specific methods for weighting the relative importance of cognitive training, physical exercise and non-invasive brain stimulation according to the functional and structural state of the brain of the targeted subject to maximize the cognitive improvements induced by multimodal programmes.
Introduction
The progressive ageing of the global population is leading to an increased prevalence of age-related disorders, such as Alzheimer's disease (AD) (Sosa-Ortiz et al., 2012) . Nevertheless, the efficacy of current pharmacological treatments in patients with AD is among the lowest of any therapeutic area (Hay et al., 2014) . In this context, the lack of tools for effective AD treatment creates a burden for patients and caregivers and affects the sustainability of public health systems (Dorsey et al., 2013) . Studies of changes in cognition and the brain related to ageing and cognitive decline and investigations into residual plasticity mechanisms in the brains of individuals at advanced stages of life are important research activities that will assist in the diversification of pharmacological targets (Cummings et al., 2014) and the development of non-pharmacological interventions to treat and/or prevent cognitive deficits related to AD and other forms of dementia.
Cognitive interventions (CI), physical exercise (PE) and non-invasive brain stimulation (NIBS) are gaining popularity in the scientific community as promising approaches to improve cognition during healthy and pathological ageing. These interventions are thought to improve cognition by promoting neuroplasticity mechanisms.
Neuroplasticity may be defined as the capability of the brain to undertake long-lasting structural and functional modifications in response to environmental demands. Structural neuroplasticity includes a set of processes that range from neurogenesis and synaptogenesis to the expression of neurotrophic and angiogenesis factors, whereas functional neuroplasticity involves a set of processes including long-term potentiation (LTP) and long-term depression (LTD) that do not involve changes in the brain structure (Bruel-Jungerman et al., 2007; Huang et al., 2014) . However, it is important to highlight that brain processes related to functional neuroplasticity and brain processes related to structural neuroplasticity interact between them, as already argued by previous studies (Bruel-Jungerman et al., 2007) . Therefore, both types of neuroplasticity (i.e., structural and functional neuroplasticity) cannot be considered as categorical concepts and/or independent processes. In human studies, functional and structural neuroplasticity are typically investigated using electroencephalogram (EEG) and magnetic resonance imaging (MRI) techniques.
Evidence for structural changes in the brain after an interventional programme may be interpreted as evidence for neuroplasticity. In contrast, functional changes do not have a straightforward interpretation because they not only reflect neuroplasticity but also brain 
